Hypoxic preconditioning suppresses group III secreted phospholipase A2-induced apoptosis via JAK2-STAT3 activation in cortical neurons.
Our previous studies show that group III secreted phospholipases A(2) (sPLA(2)s III) induces extensive neuronal apoptosis in brain cortical cultures. However, the molecular mechanisms underlying sPLA(2) III-induced neuronal injury/death are still unknown. Also it is not clear whether hypoxic pre-conditioning (HPC) is able to protect neurons from the sPLA(2) III insult. In this report, we demonstrate that sPLA(2) III significantly decreased production of Bcl-xl and the ratio of Bcl-xl/Bax, and increased expression of Bax, cleaved caspase 3, and cleaved alpha-Fodrin in primary neuronal culture. HPC prevented the sPLA(2) III-induced decreases in production of Bcl-xl and the ratio of Bcl-xl/Bax, and increases in expression of Bax, cleaved caspase 3, and alpha-Fodrin. However, the HPC-produced neuronal protection was eliminated or attenuated by AG490, rapamycin, and STAT3 shRNA. Our results suggest that sPLA(2) III-induced neuronal apoptosis is likely because of its alterations in expression and activity of Bcl-xl, Bax, caspase 3, and its target gene fodrin; and that HPC-produced neuroprotection against the sPLA(2) III toxicity is mediated via JAK-STAT signal pathways that regulate the expression of Bcl-xl, Bax, and cleaved caspase 3 in cultured cortical neurons.